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(57) ABSTRACT 

A switching section is provided between a personal com 
puter, a gateway card, and a common HDD. A CPU controls 
the switching section so as to connect the personal computer 
and the common HDD when the personal computer is in a 
normal power mode. The CPU controls the switching sec 
tion so as to connecting the gateway card and the common 
HDD when the personal computer shifts to a power-saving 
mode. Acache memory caches data communicated between 
the gateway card and the personal computer, and executes in 
parallel the data communication and an access to the com 
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INFORMATION PROCESSING APPARATUS, 
INFORMATION PROCESSING SYSTEM, 

GATEWAY CARD, GATEWAY DEVICE, AND 
COMPUTER PRODUCT 

BACKGROUND OF THE INVENTION 

[0001] 1) Field of the Invention 

[0002] The present invention relates to an information 
processing apparatus, an information processing system, a 
gateway card, a gateWay device, and a computer program 
that are installed at home for adjusting communication 
protocols betWeen different netWorks, capable of saving 
space, improving performance, and saving poWer. 

[0003] 2) Description of the Related Art 

[0004] Recently, not only personal computers, but also 
home appliances such as the televisions and telephones, 
have been equipped With the Internet connection function 
that makes it possible to connect these home appliances to 
the Internet. 

[0005] When a user purchases such an apparatus, it is 
required to do settings so that the apparatus can be connected 
to an access point of the Internet. These settings generally 
take lot of time and are tedious. Moreover, it is necessary to 
connect these apparatuses to telephone lines, to computers 
etc. These connections are generally complex and trouble 
some. 

[0006] A gateWay device called a home gateWay or the 
like has attracted attention in recent years. What this device 
does is that it adjusts differences in communication proto 
cols betWeen the netWork at home and external netWorks 
including the Internet. 

[0007] Precisely, all the devices in the home that have the 
Internet connection function are connected to this gateWay 
device and the gateWay device is connected to the public 
telephone line or other netWork. All the devices connected to 
the gateWay device can be connected to the Internet so that 
tedious settings or complex Wiring is not required. 

[0008] A remote control system that remote controls home 
appliances such as a video recorder via the Internet and the 
gateWay apparatus, has been proposed. 

[0009] Japanese Patent Applications Laid-open Nos. H11 
58412, H10-254636, H11-249967, H7-56694, H10-320259, 
2000-267928, and S61-275945 disclose prior art. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to solve at 
least the problems in the conventional technology. 

[0011] An information processing apparatus according to 
one aspect of the present invention is connected to a data 
memory. The information processing apparatus includes a 
storage unit; an access control unit that allocates access 
betWeen the storage unit and the data memory; and an 
information memory that stores information communicated 
betWeen the access control unit and the data memory. 

[0012] An information processing system according to 
another aspect of the present invention includes a data 
memory; and an information processing apparatus that is 
connected to the data memory. This information processing 
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apparatus includes a storage unit; an access control unit that 
allocates access betWeen the storage unit and the data 
memory; and an information memory that stores information 
communicated betWeen the access control unit and the data 
memory. 

[0013] A computer program according to still another 
aspect of the present invention is to be executed on an 
information processing apparatus that has a storage unit and 
that can access a data memory that is connected to the 

information processing apparatus via a communication unit. 
The computer program makes the information processing 
apparatus execute allocating an access betWeen the storage 
unit and the data memory; and storing information commu 
nicated to the data memory While the data memory is being 
accessed. 

[0014] A gateWay card according to still another aspect of 
the present invention is connected to an information pro 
cessor and alloWs transfer of data betWeen different net 
Works. The gateWay card includes a sWitching unit that is 
provided betWeen the information processor, the gateWay 
card, and a memory; a sWitch control unit that controls the 
sWitching unit to connect betWeen the information processor 
and the memory When the operation status of the informa 
tion processor is a ?rst operation status, and controls the 
sWitching unit to connect betWeen the gateWay card and the 
memory When the operation status of the information pro 
cessor is shifted from the ?rst operation status to a second 
operation status; an access control unit that controls an 
access to the memory, that allocates the access to the 
memory via the sWitching unit When the operation status of 
the information processor is the second operation status, and 
that allocates the access to the memory via the information 
processor and the sWitching unit When the operation status 
of the information processor is the ?rst operation status; and 
an information storage unit that stores information commu 
nicated betWeen the access control unit and the information 
processor. 

[0015] A gateWay device according to still another aspect 
of the present invention includes an information processor 
and a gateWay card that is connected to the information 
processor and that alloWs transfer of data betWeen different 
netWorks. The gateWay card includes a sWitching unit that is 
provided betWeen the information processor, the gateWay 
card, and a memory; a sWitch control unit that controls the 
sWitching unit to connect betWeen the information processor 
and the memory When the operation status of the informa 
tion processor is a ?rst operation status, and controls the 
sWitching unit to connect betWeen the gateWay card and the 
memory When the operation status of the information pro 
cessor is shifted from the ?rst operation status to a second 
operation status; an access control unit that controls an 
access to the memory, that allocates the access to the 
memory via the sWitching unit When the operation status of 
the information processor is the second operation status, and 
that allocates the access to the memory via the information 
processor and the sWitching unit When the operation status 
of the information processor is the ?rst operation status; and 
an information storage unit that stores information commu 
nicated betWeen the access control unit and the information 
processor. The information processor shifts the operation 
status from the ?rst operation status to the second operation 
status When a predetermined cause of a shift occurs. 
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[0016] A computer program according to still another 
aspect of the present invention is a computer program to 
control a gateway card that is connected to an information 
processor and that allows transfer of data between different 
networks. This computer program makes a computer 
execute switching a switching unit, which is provided 
between the information processor, the gateway card, and a 
storage unit, to connect between the information processor 
and the memory when the operation status of the informa 
tion processor is a ?rst operation status, and switching the 
switching unit to connect between the gateway card and the 
memory when the operation status of the information pro 
cessor is shifted from the ?rst operation status to a second 
operation status; allocating an access to the memory via the 
switching unit when the operation status of the information 
processor is the second operation status, and allocating an 
access to the memory via the information processor and the 
switching unit when the operation status of the information 
processor is the ?rst operation status; and storing informa 
tion communicated to the information processor while the 
information processor is being accessed. 

[0017] The other objects, features and advantages of the 
present invention are speci?cally set forth in or will become 
apparent from the following detailed descriptions of the 
invention when read in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a block diagram of a communication 
system according to a ?rst embodiment of the present 
invention; 

[0019] FIG. 2 is a block diagram of a switching section 
shown in FIG. 1; 

[0020] FIG. 3 is a ?owchart to explain the operation 
performed by a main controller shown in FIG. 1; 

[0021] FIG. 4 is a ?owchart to explain the start processing 
shown in FIG. 3; 

[0022] FIGS. 5A to 5D is to explain about an access 
processing according to the ?rst embodiment and a second 
embodiment; 

[0023] FIGS. 6A and 6B is to compare and explain about 
effects according to the ?rst embodiment and the second 
embodiment; 

[0024] FIG. 7 is a block diagram of a computer system 
according to the second embodiment of the present inven 
tion; 

[0025] FIG. 8 is a ?owchart to explain the operation 
according to the second embodiment; and 

[0026] FIG. 9 is a block diagram of a modi?cation of the 
?rst embodiment and the second embodiment. 

DETAILED DESCRIPTION 

[0027] Exemplary embodiment of an information process 
ing apparatus, an information processing system, a gateway 
card, a gateway device, and a computer program according 
to the present invention will be explained in detail with 
reference to the accompanying drawings. 
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[0028] FIG. 1 is a block diagram of a communication 
system according to a ?rst embodiment of the present 
invention. In this communication system, a WAN (Wide 
Area Network) 200 and a LAN (Local Area Network) 400, 
having mutually different communication protocols and 
different standards, are connected to each other via a gate 
way personal computer 500. 

[0029] The gateway personal computer 500 has a common 
HDD (Hard Disk Drive) 540 shared by a gateway card 510 
and a personal computer 520 in order to save space. 

[0030] The gateway personal computer 500 also has a 
cache memory 515f and a cache memory 5226 in order to 
improve the performance when the gateway card 510 
accesses the common HDD 540 via a LAN 630 described 
later. 

[0031] The WAN 200 is a wide network such as the 
Internet, a public line network, a radio communication 
network, a CATV (CAble TeleVision) network, and the like. 
The WAN 200 interconnects remote computers to each other 
according to predetermined communication protocols. The 
WAN 200 will be explained by taking the Internet as an 
example. 

[0032] Servers 1001 to 10011 are mail servers, WWW 
(World Wide Web) servers, and the like, and are connected 
to the WAN 200. The servers 1001 to 10011 provide clients 
3001 to 3003 with mail services and WWW site services, 
and the like, via a gateway personal computer 500, and the 
LAN 400 described later. 

[0033] The clients 3001 to 3003 are electric appliances 
(televisions, telephones, audio apparatuses) installed at 
home, for example, and having a personal computer and 
network connection function. 

[0034] The clients 3001 to 3003 are connected to the LAN 
400 laid down at home. The clients 3001 to 3003 have a 
function of receiving the various services by accessing the 
servers 1001 to 10011 via the LAN 400, the gateway card 
510, and the WAN 200. 

[0035] The clients 3001 to 3003 also have a function of 
receiving various kinds of data by accessing the personal 
computer 520 via the LAN 400 and the gateway card 510. 

[0036] As explained above, the clients 3001 to 3003 
access the servers 1001 to 10011 as external devices, and 
access the personal computer 520 as an internal device. 

[0037] The WAN 200 and the LAN 400 employ mutually 
different communication protocols. 

[0038] The gateway personal computer 500 is installed at 
home and is exclusively used to provide functions of a 
gateway (such as a router function and a bridge function), 
and is present between the WAN 200 and the LAN 400 that 
have mutually different communication protocols. 

[0039] The gateway is a general term of hardware and 
software that make it possible to interconnect between the 
LAN 400 and the WAN 200 by adjusting a difference 
between the communication protocols of these networks. 

[0040] The gateway personal computer 500 includes the 
gateway card 510, the personal computer 520, a power 
supply unit 530, and a common HDD 540. 
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[0041] The gateway card 510 is a card-type gateway 
device that can communicate with the personal computer 
520 via the LAN 630, and provides the functions of the 
gateway. 

[0042] The personal computer 520 has functions of a 
general personal computer. The power supply unit 530 
supplies power to each section of the gateway card 510 and 
the personal computer 520. 

[0043] The common HDD 540 is a large-capacity memory 
that is shared by the gateway card 510 and the personal 
computer 520. This common HDD 540 stores the operating 
systems and the application programs that are used in the 
gateway card 510 and the personal computer 520 respec 
tively. A switching section 517 described later eXecutes a 
switching of the common HDD 540. 

[0044] In the gateway card 510, a WAN interface section 
511 is connected to the WAN 200, and functions as a 
communication interface with the WAN 200. A LAN inter 
face section 512 is connected to the LAN 400, and functions 
as a communication interface with the LAN 400. 

[0045] A communication protocol controller 514 carries 
out a control (analysis of communication protocols) to adjust 
a difference between the communication protocols of the 
WAN 200 and the LAN 400, thereby to make the intercon 
nection possible. 

[0046] A main controller 515 controls switching of a 
switching section 517, controls communications with the 
personal computer 520, and controls access to the common 
HDD 540. In the main controller 515, a CPU (Central 
Processing Unit) 515a controls switching and controls com 
munications according to the execution of various computer 
programs (operating systems, a starting program, applica 
tion programs, etc.) An application program 515b is a 
computer program that is executed by the CPU 515a, and 
that provides speci?c functions. A standard IDE driver 515c 
is a driver for a hard disk interface installed as a standard on 
the gateway card 510. The standard IDE driver 515c controls 
accesses to the common HDD 540 via an IDE bus 518 and 
the switching section 517. 

[0047] A pseudo IDE driver 515d has a driver function 
similar to the function of the standard IDE driver 515c, and 
a function of allocating access from the CPU 515a to the 
common HDD 540 to either the standard IDE driver 515c or 
a communication controller 515e. 

[0048] Speci?cally, when the personal computer 520 is in 
the power-saving mode described later, the switching sec 
tion 517 is switched to the gateway card 510. In this case, the 
pseudo IDE driver 515d allocates the access from the CPU 
515a to the standard IDE driver 515c. The CPU 515a 
accesses the common HDD 540 via the pseudo IDE driver 
515d, the standard IDE driver 515c, the IDE bus 518, and the 
switching section 517. 

[0049] On the other hand, when the personal computer 
520 is in the normal power mode described later, the 
switching section 517 is switched to the personal computer 
520. In this case, the pseudo IDE driver 515d allocates the 
access from the CPU 515a to the communication controller 
5156. The CPU 515a accesses the common HDD 540 via the 
LAN 630, a communication controller 522d, a standard IDE 
driver 522c, the IDE bus 527, and the switching section 517. 
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[0050] The communication controller 515e controls com 
munications with the communication controller 522d via the 
LAN 630. The cache memory 515f is provided correspond 
ing to the communication controller 5226. The cache 
memory 515f is a memory to buffer a request queue (a 
command and data) at the time of accessing the common 
HDD 540 via the LAN 630 and the personal computer 520. 

[0051] A memory 516 stores a kernel of an operating 
system, a starting program, and system data. The operating 
system is a basic program that carries out a management of 
?les, a management of memories, a management of an input 
and an output, and a provision of a user interface. The kernel 
is a computer program that achieves the basic functions of 
the operating system such as the memory management and 
the task management. 

[0052] The starting program is a computer program to start 
the networks (the LAN 630 and the LAN 400), and a DHCP 
(Dynamic Host Con?guration Protocol). The DHCP is a 
protocol to dynamically allocate an IP (Internet Protocol) 
address to a computer on the LAN. 

[0053] When the gateway card 510 provides a function of 
a router, for eXample, the system data is an IP address, 
DHCP data, line data, ?ltering data, and ?rmware. 

[0054] The switching section 517 has a switch con?gura 
tion as shown in FIG. 2, and has a function of switching the 
common HDD 540 to the gateway card 510 or the personal 
computer 520. 

[0055] Speci?cally, the switching section 517 has a func 
tion of switching between the gateway card 510 and the 
personal computer 520 by switching over between an IDE 
(integrated device electronica) 518 bus and the IDE bus 527. 

[0056] The IDE bus 518 is provided in the gateway card 
510. On the other hand, the IDE bus 527 is provided in the 
personal computer 520. 

[0057] When the switching section 517 is switched over to 
the gateway card 510, the common HDD 540 can access the 
gateway card 510. 

[0058] On the other hand, when the switching section 517 
is switched over to the personal computer 520, the common 
HDD 540 can access the personal computer 520. When the 
switching section 517 is switched over to the personal 
computer 520, the gateway card 510 can access the common 
HDD 540 via the personal computer 520 and the switching 
section 517. 

[0059] Referring back to FIG. 1, in the personal computer 
520, a power controller 523 controls power supply corre 
sponding to the normal power mode or the power-saving 
mode at the time of supplying power from a power source 
unit 530 to each section of the personal computer 520. 

[0060] The normal power mode is a power mode for 
supplying rated power to each section of the personal 
computer 520. The power-saving mode is a power mode for 
supplying power lower than the rated power to minimum 
necessary sections of the personal computer 520 thereby to 
lower power consumption. 

[0061] The power-saving mode is classi?ed into a standby 
mode and a suspension mode. Positions of storing work data 
are different between the standby mode and the suspension 
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mode. In the standby mode, the Work data is stored in the 
memory 524, and it is necessary to keep supplying poWer to 
the memory 524. 

[0062] On the other hand, in the suspension mode, the 
common HDD 540 stores the Work data, and poWer supply 
to this common HDD 540 is set off. Therefore, poWer 
consumption in the suspension mode is much smaller than 
that in the standby mode. It is assumed beloW that the 
poWer-saving mode is the standby mode or the suspension 
mode. 

[0063] The poWer controller 523 carries out a control of 
shifting the poWer mode from a normal mode to the poWer 
saving mode When a shift factor occurs, and returning the 
poWer mode from the poWer-saving mode to the normal 
mode When a return factor occurs. 

[0064] The shift factor includes an end of access from the 
clients 3001 to 3003 to the personal computer 520. On the 
other hand, the return factor includes an access request from 
the clients 3001 to 3003 to the personal computer 520. 

[0065] The main controller 522 controls each section of 
the personal computer 520. In this main controller 522, the 
CPU 522a controls sWitching and controls communications 
by executing various kinds of computer programs (operating 
systems, a starting program, application programs, etc.) 

[0066] An application program 522b is executed on the 
CPU 522a, thereby to provide a special function. A standard 
IDE driver 522c is a driver for a hard disk interface installed 
as a standard on the personal computer 520. The standard 
IDE driver 522c controls access to the common HDD 540 
via the IDE bus 527 and the sWitching section 517. The 
communication controller 522d controls communications 
With the communication controller 5156 via the LAN 630. 

[0067] When the personal computer 520 is in the normal 
poWer mode, the sWitching section 517 is sWitched to the 
personal computer 520. In this case, the CPU 522a accesses 
the common HDD 540 via the standard IDE driver 522c, the 
IDE bus 527, and the sWitching section 517. 

[0068] In the normal poWer mode, the main controller 515 
of the gateWay card 510 accesses the common HDD 540 via 
the LAN 630, the communication controller 522d, the 
standard IDE driver 522c, the IDE bus 527, and the sWitch 
ing section 517. The cache memory 5226 is provided cor 
responding to the communication controller 522d. The 
cache memory 5156 is a memory to buffer a request queue 
(a command and data) at the time of accessing the common 
HDD 540 via the LAN 630 and the personal computer 520. 

[0069] The memory 524 stores various kinds of data. An 
input section 525 includes a keyboard and a mouse, and is 
used to input various kinds of data. A display section 526 
includes a CRT (Cathode Ray Tube) or an LCD (Liquid 
Crystal Display), and displays various screens and data 
under the control of the main controller 522. 

[0070] The operation according to the ?rst embodiment 
Will be explained next With reference to FIG. 3 to FIG. 6. 
FIG. 3 is a ?oWchart that explains about the operation of the 
main controller 515 shoWn in FIG. 1. FIG. 4 is a ?oWchart 
that explains about the start processing shoWn in FIG. 3. 

[0071] When the poWer supply of the gateWay personal 
computer 500 is turned on, the poWer supply unit 530 
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supplies poWer to each section. As a result, at step SA1 
shoWn in FIG. 3, the CPU 515a of the main controller 515 
executes the start processing to start each section. 

[0072] Speci?cally, at step SB1 shoWn in FIG. 4, the CPU 
515a reads the kernel of the operating system from the 
memory 516. At step SB2, the CPU 515a executes the 
kernel, and starts the operating system. 

[0073] At step SB3, the CPU 515a reads the starting ?le 
from the memory 516. At step SB4, the CPU 515a executes 
the starting ?le, and starts the netWorks (the LAN 630 and 
the LAN 400) and the DHCP. At step SB5, the CPU 515a 
initialiZes the pseudo IDE driver 515d. 

[0074] At step SB6, the CPU 515a decides Whether the 
poWer supply of the personal computer 520 is ON. In this 
case, the CPU 515a sets a result of the decision made as 
“Yes”. At step SB7, the CPU 515a sWitches the sWitching 
section 517 to the personal computer 520. 

[0075] At step SB8, the CPU 515a initialiZes the sWitch 
ing section 517 via the personal computer 520, that is, via 
the pseudo IDE driver 515d, the communication controller 
5156, the LAN 630, the communication controller 522d, the 
standard IDE driver 522c, and the IDE bus 527. 

[0076] At step SB9, the CPU 515a accesses the common 
HDD 540 via the pseudo IDE driver 515d, the communi 
cation controller 515e, the LAN 630, the communication 
controller 522d, the standard IDE driver 522c, and the IDE 
bus 527. 

[0077] On the other hand, When a result of the decision 
made at step SB6 is “No”, the CPU 515a sWitches the 
sWitching section 517 to the gateWay card 510 at step SB10. 

[0078] At step SB11, the CPU 515a directly initialiZes the 
sWitching section 517, that is, via the pseudo IDE driver 
515d, the standard IDE driver 515c, and the IDE bus 518. At 
step SB12, the CPU 515a initialiZes the standard IDE driver 
515c. 

[0079] At step SB9, the CPU 515a accesses the common 
HDD 540 via the pseudo IDE driver 515d, the standard IDE 
driver 515c, the IDE bus 518, and the sWitching section 517. 

[0080] Referring back to FIG. 3, at step SA2, the CPU 
515a decides Whether the personal computer 520 noti?es 
about a shift from the normal poWer mode to the poWer 
saving mode, and sets “No” as a result of the decision made 
in this case. 

[0081] At step SA3, the CPU 515a decides Whether the 
personal computer 520 noti?es about a return from the 
poWer-saving mode to the normal poWer mode, and sets 
“No” as a result of the decision made in this case. Thereafter, 
the CPU 515a repeats making a decision at step SA2 and 
step SA3 respectively until When a result of the decision 
made at step SA2 or step SA3 becomes “Yes”. 

[0082] When the personal computer 520 noti?es the gate 
Way card 510 about a shift from the normal poWer mode to 
the poWer-saving mode, the CPU 515a sets “Yes” as a result 
of the decision made at step SA2. 

[0083] At step SA4, the CPU 515a sWitches the sWitching 
section 517 to the gateWay card 510 side. At step SA5, the 
pseudo IDE driver 515d sWitches the allocation destination 
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of the access from the CPU 515a to the common HDD 540 
to the standard IDE driver 515c. 

[0084] When the gateway card 510 generates a request for 
access to the common HDD 540 (for example, a data 
writing), the CPU 515a accesses the common HDD 540 via 
the pseudo IDE driver 515d, the standard IDE driver 515c, 
the IDE bus 518, and the switching section 517, and writes 
the data into the common HDD 540. 

[0085] When the personal computer 520 noti?es the gate 
way card 510 about a return from the power-saving mode to 
the normal power mode, the CPU 515a sets “Yes” as a result 
of the decision made at step SA3. 

[0086] At step SA6, the CPU 515a switches the switching 
section 517 to the personal computer 520 side. At step SA7, 
the pseudo IDE driver 515d switches the allocation desti 
nation of the access from the CPU 515a to the common 
HDD 540 to the communication controller 515e. 

[0087] When the gateway card 510 generates a request for 
access to the common HDD 540 (for example, a data 
writing), the CPU 515a accesses the common HDD 540 via 
the pseudo IDE driver 515d, the communication controller 
5156, the LAN 630, the communication controller 522d, the 
standard IDE driver 522c, the IDE bus 527, and the switch 
ing section 517, and writes the data into the common HDD 
540. 

[0088] Speci?cally, one access request consists of a plu 
rality of request queues Q1 to Q3 shown in FIG. 5A. Each 
of the request queues Q1 to Q3 is a group of commands 
(write commands, etc.) and data. 
[0089] When an access request occurs, the communication 
controller 515e receives the processing of the request queues 
Q1 to Q3 from the CPU 515a via the pseudo IDE driver 
515d. The communication controller 515e sequentially 
stores, as shown in FIG. 5B, the request queues Q1 to Q3, 
starting from the request queue Q1, into the cache memory 
515f. 
[0090] After all the request queues Q1 to Q3 are stored 
into the cache memory 515f (refer to FIG. 5C), the com 
munication controller 515e receives the processing of a 
plurality of request queues corresponding to the next access 
request in a similar manner to that shown in FIG. 5A. The 
communication controller 515e executes the communication 
processing and the access processing shown in FIG. 5D. 

[0091] In other words, as shown in FIG. 5D, the commu 
nication controller 515e sequentially executes the request 
queues Q1 to Q3, and communicates with the communica 
tion controller 522d via the LAN 630. 

[0092] The communication controller 522d temporarily 
stores data corresponding to the request queues Q1 to Q3 
into the cache memory 5226. During this period, request 
queues corresponding to the next access request are stored 
into the cache memory 515f. The communication controller 
522d receives these request queues via the LAN 630, and 
stores the request queues into the cache memory 522e. 

[0093] The communication controller 522d delivers the 
data stored in the cache memory 5226 into the standard IDE 
driver 522c independent of the communications via the LAN 
630. As a result, the standard IDE driver 522c writes the data 
into the common HDD 540 via the IDE bus 527 and the 
switching section 517. 
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[0094] As explained above, the cache memory 515f and 
the cache memory 5226 are provided in the gateway per 
sonal computer 500. With this arrangement, the communi 
cation processing between the gateway card 510 and the 
personal computer 520 and the access processing to the 
common HDD 540 can be executed in parallel and inde 
pendently of each other, which improves performance. 

[0095] When the cache memory 515f and the cache 
memory 5226 are not provided, the communication process 
ing and the access processing must be executed in series, 
which results in lower performances. 

[0096] In other words, in the above case, when one access 
request occurs, the communication controller 515e receives 
the processing of the request queues Q1 to Q3 from the CPU 
515a via the pseudo IDE driver 515d as shown in FIG. 6A. 
Next, the communication controller 515e sequentially 
executes the communication processing and the access pro 
cessing concerning the request queues Q1 to Q3 respec 
tively, starting from the request queue Q1, as shown in FIG. 
6B. 

[0097] The communication controller 5156 does not 
receive the request queues concerning the next access 
request until when the communication processing and the 
access processing concerning all the request queues Q1 to 
Q3 end. Therefore, during the period while the processing of 
the next request queues is not received, time loss occurs and 
performance is lowered. 

[0098] As explained above, according to the ?rst embodi 
ment, the personal computer 520 and the gateway card 510 
share the common HDD 540. When the operation status of 
the personal computer 520 is in the normal power mode (the 
?rst operation status), the access to the common HDD 540 
is allocated via the personal computer 520 and the switching 
section 517. The data communicated with the personal 
computer 520 is cached. The data communication process 
ing and the access processing to the common HDD 540 are 
executed in parallel. Therefore, space saving and power 
saving can be achieved. At the same time, performance can 
be improved based on the parallel processing. 

[0099] In the ?rst embodiment, it is explained that the 
gateway card 510 accesses the common HDD 540 via the 
LAN 630 and the personal computer 520. In place of the 
personal computer 520, an NAS (Network Attached Stor 
age) may be used. The NAS is a storage device of a format 
for directly connecting to the network, and is a ?le server. 

[0100] FIG. 7 is a block diagram of a computer system 
according to a second embodiment of the present invention. 
This computer system includes a personal computer 600 and 
an NAS 700. 

[0101] The personal computer 600 can access an NAS 
side HDD 703 of the NAS 700 via a LAN 800. The personal 
computer 600 uses the NAS-side HDD 703 as if it is a local 
hard disk. 

[0102] In the personal computer 600, a main controller 
601 controls communications with the NAS 700, and con 
trols access to a PC HDD 603 and the NAS-side HDD 703. 
In the main controller 601, a CPU 601a carries out access 
switching control and communication control according to 
the execution of various computer programs (operating 
systems, a starting program, application programs, etc.) The 
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main controller 601 corresponds to the main controller 515 
(refer to FIG. 1) An application program 601b is a computer 
program that is executed by the CPU 601a, and that provides 
speci?c functions. A standard IDE driver 601c is a driver for 
a hard disk interface installed as a standard on the gateway 
card 600. The standard IDE driver 601c controls access to 
the PC-side HDD 603 via an IDE bus 602. 

[0103] A pseudo IDE driver 601d has a driver function 
similar to the function of the standard IDE driver 601c, and 
a function of allocating access from the CPU 601a to the 
PC-side HDD 603 or the NAS-side HDD 703 to either the 
standard IDE driver 601d or a communication controller 
601e. 

[0104] Speci?cally, When the PC-side HDD 603 has suf 
?cient idle capacity, the pseudo IDE driver 601d allocates 
the access from the CPU 601a to the standard IDE driver 
601c. In this case, the CPU 601a accesses the PC-side HDD 
603 via the pseudo IDE driver 601d, the standard IDE driver 
601c, and the IDE bus 602. 

[0105] On the other hand, When the PC-side HDD 603 has 
idle capacity in shortage, the pseudo IDE driver 601d 
allocates the access from the CPU 601a to the communica 
tion controller 6016. In this case, the CPU 601a accesses the 
NAS-side HDD 703 via the pseudo IDE driver 601d, the 
communication controller 6016, the LAN 800, a described 
later, a standard IDE driver 701c, and an IDE bus 702. 

[0106] The communication controller 601e controls com 
munications With the communication controller 701d via the 
LAN 800. The cache memory 601f is provided correspond 
ing to the communication controller 6016. The cache 
memory 6016 is a memory to buffer a request queue (a 
command and data) at the time of accessing the NAS-side 
HDD 703 via the LAN 800 and the NAS 700, in a similar 
manner to that of the cache memory 515f (refer to FIG. 1). 

[0107] The IDE bus 602 connects betWeen the standard 
IDE driver 601c and the PC-side HDD 603. The PC-side 
HDD 603 is a large-capacity memory that stores an operat 
ing system and various kinds of application programs that 
are used in the personal computer 600. 

[0108] The NAS 700 is a ?le server (data memory) that is 
accessed by the personal computer 600 via the LAN 800. In 
the NAS 700, a main controller 701 controls each section of 
the NAS 700. 

[0109] In the main controller 701, a CPU 701a controls 
sWitching and controls communications according to the 
execution of various computer programs (operating systems, 
a starting program, application programs, etc.) 

[0110] An application program 701b is a computer pro 
gram that is executed by the CPU 701a, and that provides 
speci?c functions. A standard IDE driver 701c is a driver for 
a hard disk interface installed as a standard on the gateWay 
card 600. The standard IDE driver 701c controls access to 
the NAS-side HDD 703 via an IDE bus 702. The commu 
nication controller 701d controls communications With the 
communication controller 6016 via the LAN 800. 

[0111] The IDE bus 702 connects betWeen the standard 
IDE driver 701c and the NAS-side HDD 703. The NAS-side 
HDD 703 is a large-capacity memory that stores an operat 
ing system and various kinds of application programs that 
are used in the NAS 700. When the PC-side HDD 603 has 
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idle capacity in shortage, the NAS-side HDD 703 stores data 
of the personal computer 600. 

[0112] The operation according to the second embodiment 
Will be explained next With reference to FIG. 8. FIG. 8 is 
a ?oWchart that explains about the operation according to 
the second embodiment. At step SC1 shoWn in FIG. 8, the 
CPU 601a of the personal computer 600 decides Whether a 
request to access the PC-side HDD 603 occurs. In this case, 
a result of a decision made is set to “No”, and a decision is 
repeated. 

[0113] When a request for access to the PC-side HDD 603 
(for example, a data Writing) occurs, the CPU 601a sets 
“Yes” as a result of the decision made at step SC1. At step 
SC2, the CPU 601a checks idle capacity data in the PC-side 
HDD 603 that is stored in a memory (not shoWn) in advance, 
and decides Whether the idle capacity is in shortage. 

[0114] When the PC-side HDD 603 has suf?cient idle 
capacity (equal to or more than a threshold value), the CPU 
601a sets “No” as a result of the decision made at step SC2. 
At step SC5, the pseudo IDE driver 601d sWitches the 
allocation destination of the access from the CPU 601a to 
the standard IDE driver 601c. 

[0115] At step SC4, the CPU 601a accesses the PC-side 
HDD 603 via the pseudo IDE driver 601d, the standard IDE 
driver 601c, and the IDE bus 602, and Writes data. 

[0116] On the other hand, When the PC-side HDD 603 has 
idle capacity in shortage (less than the threshold value), the 
CPU 601a sets “Yes” as a result of the decision made at step 
SC2. At step SC3, the pseudo IDE driver 601d sWitches the 
allocation destination of the access from the CPU 601a to 
the communication controller 601e. 

[0117] At step SC4, the CPU 601a accesses the NAS-side 
HDD 703 via the pseudo IDE driver 601d, the communi 
cation controller 601e, the LAN 800, the communication 
controller 701d, the standard IDE driver 701c, and the IDE 
bus 702, and Writes the data. 

[0118] Speci?cally, When an access request occurs, the 
communication controller 601e receives the processing of 
the request queues O1 to Q3 (refer to FIG. 5A) from the 
CPU 601a via the pseudo IDE driver 601d. Next, the 
communication controller 601e sequentially stores the 
request queues O1 to Q3, starting from the request queue 
Q1, into the cache memory 601f (refer to FIG. 7), as shoWn 
in FIG. 5B. 

[0119] After all the request queues O1 to Q3 are stored 
into the cache memory 601f, the communication controller 
601e receives the processing of a plurality of request queues 
corresponding to the next access request in a similar manner 
to that shoWn in FIG. 5A. The communication controller 
601e executes the communication processing and the access 
processing shoWn in FIG. 5D. 

[0120] In other Words, as shoWn in FIG. 5D, the commu 
nication controller 601e sequentially executes the request 
queues O1 to Q3, and communicates With the communica 
tion controller 701d via the LAN 800. 

[0121] The communication controller 701d temporarily 
stores data corresponding to the request queues O1 to Q3 
into the cache memory 7016. During this period, request 
queues corresponding to the next access request are stored 
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into the cache memory 601f. The communication controller 
701d receives these request queues via the LAN 800, and 
stores the request queues into the cache memory 701e. 

[0122] The communication controller 701d delivers the 
data stored in the cache memory 7016 into the standard IDE 
driver 701c independent of the communications via the LAN 
800. As a result, the standard IDE driver 701c Writes the data 
into the common NAS-side HDD 703 via the IDE bus 702. 

[0123] As explained above, the cache memory 601f and 
the cache memory 7016 are provided in the personal com 
puter 600 and the NAS 700. With this arrangement, like in 
the ?rst embodiment, the communication processing 
betWeen the personal computer 600 and the NAS 700 and 
the access processing to the NAS-side HDD 703 can be 
executed in parallel and independently of each other, Which 
improves performance. 
[0124] As explained above, according to the second 
embodiment, When the idle capacity at the PC-side HDD 
603 is equal to or higher than the threshold value (suf?cient), 
the access is allocated to the PC-side HDD 603. When the 
idle capacity at the PC-side HDD 603 is less than the 
threshold value (in shortage), the access is allocated to the 
NAS 700 (NAS-side HDD 703). The data communicated 
With the NAS 700 is cached. The data communication 
processing and the access processing to the NAS-side HDD 
703 are executed in parallel. Therefore, performance can be 
improved based on the parallel processing. 

[0125] In the second embodiment, it is explained that 
When the idle capacity of the PC-side HDD 603 is in 
shortage, access is made to the NAS-side HDD 703. Alter 
natively, it is also possible to arrange as folloWs. The pseudo 
IDE driver 601d decides a kind of access request (i.e., access 
to the PC-side HDD 603 or access to the NAS-side HDD 
703). When a request for access to the PC-side HDD 603 
occurs, the access is allocated to the PC-side HDD 603, and 
When a request for access to the NAS-side HDD 703 occurs, 
the access is allocated to the NAS-side HDD 703. 

[0126] According to this con?guration, When a request for 
access to the PC-side HDD 603 occurs, the access is 
allocated to the PC-side HDD 603, and When a request for 
access to the NAS-side HDD 703 occurs, the access is 
allocated to the NAS 700 (the NAS-side HDD 703). The 
data communicated With the NAS 700 is cached. The data 
communication processing and the access processing to the 
NAS-side HDD 703 are executed in parallel. Therefore, 
performance can be improved based on the parallel process 
mg. 

[0127] For example, in the ?rst and the second embodi 
ments, the folloWing modi?cation may be made. Acomputer 
program that realiZes the functions of the gateWay personal 
computer 500 (the gateWay card 510, and the personal 
computer 520) shoWn in FIG. 1 and the personal computer 
600 and the NAS 700 shoWn in FIG. 7 is recorded onto a 
computer-readable recording medium 900 shoWn in FIG. 9. 
A computer 800 shoWn in FIG. 7 reads and executes the 
computer program recorded on this recording medium 900, 
thereby to realiZe the functions. 

[0128] The computer 800 shoWn in FIG. 9 comprises a 
CPU 810 that executes the computer program, an input 
device 820 including a keyboard and a mouse, a ROM (Read 
Only Memory) 830 that stores various kinds of data, a RAM 
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(Random Access Memory) 840 that stores operation param 
eters, a reading device 850 that reads the computer program 
from the recording medium 900, an output device 860 
including a display and a printer, and a bus 870 that connects 
betWeen sections of the devices. 

[0129] The CPU 810 reads the computer program 
recorded on the recording medium 900 via the reading 
device 850, and executes the computer program, thereby to 
realiZe the above functions. For the recording medium 900, 
an optical disk, a ?exible disk, and a hard disk are available. 

[0130] As explained above, according to the present 
invention, the information communication processing and 
the access processing can be executed in parallel, thereby to 
improve performance. 
[0131] Moreover, as the data memory can be used as a 
local memory, thereby performance is improved. 

[0132] Furthermore, energy saving can be achieved, and 
that performance can be improved by executing the infor 
mation communication processing and the access processing 
to the storage unit in parallel. 

[0133] Although the invention has been described With 
respect to a speci?c embodiment for a complete and clear 
disclosure, the appended claims are not to be thus limited but 
are to be construed as embodying all modi?cations and 
alternative constructions that may occur to one skilled in the 
art Which fairly fall Within the basic teaching herein set 
forth. 

What is claimed is: 
1. An information processing apparatus connected to a 

data memory, comprising: 

a storage unit; 

an access control unit that allocates access betWeen the 
storage unit and the data memory; and 

an information memory that stores information commu 
nicated betWeen the access control unit and the data 
memory. 

2. The information processing apparatus according to 
claim 1, Wherein the access control unit allocates the access 
to the storage unit When the idle capacity of the storage unit 
is equal to or more than a threshold value, and allocates the 
access to the data memory When the idle capacity of the 
storage unit is less than the threshold value. 

3. An information processing system comprising: 

a data memory; and 

an information processing apparatus that is connected to 
the data memory, the information processing apparatus 
including 

a storage unit; 

an access control unit that allocates access betWeen the 
storage unit and the data memory; and 

an information memory that stores information com 
municated betWeen the access control unit and the 
data memory. 

4. A computer program that is to be executed on an 
information processing apparatus that has a storage unit and 
that can access a data memory that is connected to the 
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information processing apparatus via a communication unit, 
the computer program executing: 

allocating an access betWeen the storage unit and the data 
memory; and 

storing information communicated to the data memory 
While the data memory is being accessed. 

5. The computer program according to claim 4, Wherein 
the allocating includes checking an idle capacity of the 
storage unit, and allocating the access to the storage unit 
When the idle capacity is equal to or more than a threshold 
value, and allocating the access to the data memory When the 
idle capacity is less than the threshold value. 

6. A gateWay card. that is connected to an information 
processor and that alloWs transfer of data betWeen different 
networks, comprising: 

a sWitching unit that is provided betWeen the information 
processor, the gateWay card, and a memory; 

a sWitch control unit that controls the sWitching unit to 
connect betWeen the information processor and the 
memory When the operation status of the information 
processor is a ?rst operation status, and controls the 
sWitching unit to connect betWeen the gateWay card and 
the memory When the operation status of the informa 
tion processor is shifted from the ?rst operation status 
to a second operation status; 

an access control unit that controls an access to the 

memory, that allocates the access to the memory via the 
sWitching unit When the operation status of the infor 
mation processor is the second operation status, and 
that allocates the access to the memory via the infor 
mation processor and the sWitching unit When the 
operation status of the information processor is the ?rst 
operation status; and 

an information storage unit that stores information com 
municated betWeen the access control unit and the 
information processor. 

7. The gateWay card according to claim 6, Wherein the 
?rst operation status is a status that the information proces 
sor is in a normal poWer mode, and the second operation 
status is a status that the information processor is in a 
poWer-saving mode. 

8. A gateWay device comprising an information processor 
and a gateWay card that is connected to the information 
processor and that alloWs transfer of data betWeen different 
netWorks, 

the gateWay card including 

a sWitching unit that is provided betWeen the informa 
tion processor, the gateWay card, and a memory; 
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a sWitch control unit that controls the sWitching unit to 
connect betWeen the information processor and the 
memory When the operation status of the information 
processor is a ?rst operation status, and controls the 
sWitching unit to connect betWeen the gateWay card 
and the memory When the operation status of the 
information processor is shifted from the ?rst opera 
tion status to a second operation status; 

an access control unit that controls an access to the 

memory, that allocates the access to the memory via 
the sWitching unit When the operation status of the 
information processor is the second operation status, 
and that allocates the access to the memory via the 
information processor and the sWitching unit When 
the operation status of the information processor is 
the ?rst operation status; and 

an information storage unit that stores information 
communicated betWeen the access control unit and 
the information processor, Wherein 

the information processor shifts the operation status from 
the ?rst operation status to the second operation status 
When a predetermined cause of a shift occurs. 

9. A computer program that is executed on a computer so 
as to control a gateWay card that is connected to an infor 
mation processor and that alloWs transfer of data betWeen 
different netWorks, the computer program making the com 
puter execute: 

sWitching a sWitching unit, Which is provided betWeen the 
information processor, the gateWay card, and a storage 
unit, to connect betWeen the information processor and 
the memory When the operation status of the informa 
tion processor is a ?rst operation status, and sWitching 
the sWitching unit to connect betWeen the gateWay card 
and the memory When the operation status of the 
information processor is shifted from the ?rst operation 
status to a second operation status; 

allocating an access to the memory via the sWitching unit 
When the operation status of the information processor 
is the second operation status, and allocating an access 
to the memory via the information processor and the 
sWitching unit When the operation status of the infor 
mation processor is the ?rst operation status; and 

storing information communicated to the information 
processor While the information processor is being 
accessed. 


